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Because they increase motivation, instructional games can be very useful in 
the classroom (Bright, Harvey, and Wheeler 1985). However, some games provide 
more effective instruction than others. This article will contrast the popular game, 
Around the World, with two games that provide higher time-on-task. 
Around the World is most often played using the basic facts. One student is 
chosen to stand up next to a seated student, then the teacher asks that pair of 
students a question. If the student who is standing is the first to give a correct 
answer, then he moves to stand beside the next seated student. If the student who 
is seated is first to give a correct answer, then he changes places with the standing 
student and moves to stand beside the next seated student. Another question is 
asked, and this process continues during the time allotted for the game. If a student 
can go completely around the room without having to sit down, that student has 
"gone around the world." 
This game is easy to manage, and most students enjoy playing it. However, 
time-on-task is very low in the game. Only two students are actively involved at 
any point in the game, and the students who get the most practice in the game are 
the ones who need it the least. Some passive learning may occur, but research (e.g., 
Lasley and Walker 1986; Brown and Saks 1986) and common sense both tell us that 
students learn more when they are actively involved in the learning process rather 
than just sitting and listening to others give answers. 
Fortunately, it is possible to find or design games that are easy to manage, 
that students enjoy playing, and that provide higher time-on-task. For example, 
Bingo can be used for practicing basic facts and a variety of other mathematical 
skills. In Bingo, every student is engaged in every -problem, every student has a 
chance to win, and time-on-task is high. The following examples of Bingo cards and 
problems show some of the variety of content that can be practiced with this game. 
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monitor, observe, probe, question, re-direct, and reflect. 
So what do we, as mathematics educators, do to get the Standards 
implemented? First, we must be realists. We must realize how schools actually 
operate, not how we say they operate. We must "understand the problems." 
FACT ONE: Our mathematics curriculum in schools is not a spiralling 
curriculum, it is a circular one--of constant radius (Crosswhite, 1986). In schools, 
we go over the same topics, the same way. Look at the table of contents of a 
fifth-grade text, an eighth-grade text, and a high school general math text. You will 
not see much difference. The invert-and-multiply method that failed for fifth, sixth, 
and seventh graders is the same exact method the eighth graders are shown. Who is 
slow here? 
FACT TWO: Kids learn by doing. Currently however, teachers teach 
mostly by telling. Actually, it is not the "doing" that results in learning, it is the 
metacognition, the thinking about the "doing" that results in learning. Remember 
Piaget? We know we must teach from the concrete towards the abstract. We need 
to be using manipulatives for the kindergartners and for the algebra students, then 
teaching for transfer to the higher levels of thinking. 
FACT THREE: Teachers teach what is in the textbook. Students learn 
only what is on the test. An instructional aid (the textbook) and an evaluation 
instrument (a test) dictate the curriculum being taught in our schools. There is no 
"local control" of our schools. The classroom teacher has the least control of what 
should be taught. 
FACT FOUR: We do not teach mathematics. We teach children. Children 
are not the end product of our job; they are our co-workers. 
There are, thank goodness, exceptions to these facts. Exceptional students 
are labeled gifted, and sometimes they get special classes. Exceptional teachers are 
respected, although they do not get any special pay. Exceptional schools get 
publicity, since they are so rare. 
So what else must we do to get the Standards to the students? We also must 
manipulate the forces that control teaching. Several areas must be addressed in a 
coordinated effort. Creating and publicizing of the Standards is an excellent first 
step. But the movement will die if we do not support the Standards by doing the 
following: 
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The 78,000 membership National Council of Teachers of Mathematics 
(NCTM) has written a set of professional specifications to improve the quality of 
school mathematics. This document will shape the national, state, and local 
curricula, textbooks, and standardized tests as no document ever has in 
mathematics education. NCTM's Curriculum and Evaluation Standards for School 
Mathematics (1989) will directly affect every educator who teaches mathematics in 
our public and private schools in the country. The challenge is to ensure these 
standards are accepted by society and properly incorporated into our schools' 
mathematics programs. 
The Standards is a response to the crisis in the teaching and learning of 
mathematics. The current shortage of well-qualified instructors, the outdated 
curriculum, the inadequacy of textbooks that shape our curriculum, and the limited 
variety of ways we measure the outcomes of mathematics instruction are results of 
this crisis. It seems every week we hear of a new national study that portrays a 
pattern of inadequate student achievement. The results from international research 
point out U.S. students lagging far behind their counterparts in other countries at 
every grade level. 
The 54 standards propose the basis for a balanced curriculum that focuses on 
both mathematical ideas and processes. They give a greater emphasis to conceptual 
development, mathematical reasoning, and problem solving. They also place less 
emphasis on paper-and-pencil computational proficiency. The Standards call for 
changes in instructional practices in which the roles of both students and teacher are 
redefined. In particular, considerable attention should be given to contextual 
learning where the role of the students is to analyze, apply, communicate, 
conjecture, construct, describe, develop, discuss, examine, explore, investigate, 
model, predict, prove, represent, solve, transfer, use, and validate. Similarly, the 
role of the teacher shifts to accept, care, challenge, clarify, consult, discuss, 
encourage, engage, evaluate, extend, facilitate, foster, guide, interact, listen, 
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27 30 12 45 
36 15 54 8 
24 42 18 64 
81 14 56 48 
6x8= D 4x6= D 2x9= D 
FIGURE 1 
3 X 8 9 X 8 45 + 9 8 X 4 
54 + 9 6 X 8 4 X 9 2 X 4 
18 + 3 40 + 5 36 + 4 7 X 7 
7 X 2 5 X 5 4 X 6 28 + 4 
D x6=30 5x D =40 8x3= D 
FIGURE 2 
-' 1 2 4 6 3 12 
6 12 5 [I]J 24 15 6 
8 4 
12 .75 9 
4 BB 18 .5 .80 
Find equivalent factions for: 
3 4 10 
4 5 12 
FIGURE3 
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Math Lotto is an example of a simple team game that can provide effective practice 
in computational algorithms and other tasks that require 30 or more seconds to 
complete. (The game does not work well with basic facts and other instant recall 
questions.) For a class of 29 or 30 students, the teacher prepares three sets of the 
numbers 1-15 written on slips of paper. One set is given to the members of each 
team (in a class of 29, one student receives two numbers), and the third set is put 
into a small box. The teacher picks a number from the box, but does not 
immediately announce the number. A problem is given to the class, and the 
students are allowed time to start working on it. The teacher waits until students 
have had enough time to get a good start on the problem, then announces the 
number. The first of the two students with that number to show the correct answer 
( e.g., by raising his paper) scores a point for his team. The slip of paper is put back 
into the box. 
In Math Lotto, each student works on every problem because he knows that 
he might be called on. Since the slip of paper is put back into the box, even a 
student who has just been called on might be called on again. One additional 
procedure can further improve the game. When the teacher hands out the numbers, 
some of the pairs of students can be matched on ability. (This can be done for four 
or five pairs of students without having it become obvious to the class.) During the 
playing of the game, the difficulty level of the problem can then be adjusted to the 
abilities of the pair of students whose number has been drawn. 
At a time when our society is expecting more from our schools, we need to 
find ways to provide more effective instruction to our students. By more careful 
selection and management of instructional games, teachers can ensure that all 
students are actively engaged in learning. 
Bright, George W., John G. 
Mathematics Games. 
Monograph No. 1. 
Mathematics, 1985. 
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discussed with the students as helpful actions to use in solving problems. The 
"teachable moments" can come through a variety of ways such as: 
1. a spontaneous occurrence - something not even in the lesson plan book -
such as a weather phenomenon like a sudden rainbow or tornado, or a 
child bringing into class something for show and share. 
2. a teacher-planned event which leads up to discovery and new 
understanding. 
3. introducing or culminating a unit. 
Take advantage of the serendipity experiences in teaching and look for those 
magic "teachable moments". 
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